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0 Feed-through element for application in a vacuum apparatus; apparatus provided with such 
feed-through elements as well as wire material formed in .such an apparatus. 



© The invention relates to a feed-through element 
for application in a vacuum apparatus for the con- 
tinous feeding through of wire-shaped material to be 
treated at least made up of a casing and a sealing 
element set up therein that is in contact with the 
surface or the wire-shaped material during feeding 
through, whereby the sealing element is formed by a 
drawing die (20) and whereby the casing is formed 
by a holder (21 ; 22) for the drawing die (20), at least 
a part of the holder (21 ; 22) being connected in a 
gastight way to a partition wall of the vacuum ap- 
^■paratus (1) and whereby the drawing die "(20) and 
^the holder (21 ; 22) act together in sealing relation 
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(see figure 2). 
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FEED-THROUGH ELEMENT FOR APPLICATION IN A VACUUM APPARATUS ; APPARATUS PROVIDED 
WITH SUCH FEED-THROUGH ELEMENTS AS WELL AS WIRE MATERIAL FORMED IN SUCH AN APPARA; 
— TUS 



The invention relates to a feed-through element 
for application in a vacuum apparatus for the con- 
tinuous feeding through of wire-shaped material to 
be treated at least made up of a casing and a 
sealing element set up therein that is in contact 
with the surface of the wire-shaped material during 
feeding through. 

Such feed-through element is known from Brit- 
ish Patent Specification No. 1.428.933. In said pub- 
lication is described a tubular feed-through element 
which can be inserted in the external wall of a 
vacuum-treatment apparatus or in the partition 
walls located between the different compartments 
of such apparatus. Said tubular feed-through ele- 
ments consist of a casing and also of bored end 
flanges through which the wire-shaped material to 
be treated can be fed. Inside the casing there are 
bored sealing elements of material with a low fric- 
tion coefficient and/or a good heat resistance, the 
bore being such that the outer surface of the wire- 
shaped material to be treated fits closely to the 
inner surface of the bore. 

Such a known feed-through element has the 
disadvantage that the elements which fit closely to 
the wire-shaped material thereby forming a seal are 
subject to very high wear, the presence of such 
elements entailing a high degree of mechanical 
friction as a consequence of which the efforts nec- 
essary to feed the wire through may be very high. 
In addition, the wear mentioned hereinbefore occa- 
sions extra contamination of the wire surface, which 
may cause problems in later stages of the treat- 
ment and/or the use. 

The treatment of material in a vacuum appara- 
tus is in the present application to be understood 
as referring to the application of covering layers to 
the material by means of vacuum deposition or 
sputtering ; the carrying out of cleaning processes 
by means of vacuum ; the carrying out of heat 
treatments ; ion implantations, etc. 

Suprisingly, it has been found that the above 
disadvantages attaching to the feed-through ele- 
ments known in the prior art can be solved by the 
feed-through element according to the invention 
which is characterized in that the sealing element 
is formed by a drawing die and in that the casing is 
formed by a holder for the drawing die, at least a 
part of the holder being connected in a gastight 
way to a partition wall of the vacuum apparatus and 
the drawing die and the holder acting together in 
sealing relation. 



By a drawing die as mentioned hereinabove is 
understood a means, known in the wire-products 
manufacturing industry, having the shape of a 
bored element generally made of hardened special 

5 steel or ceramic material. Such a die is used to 
reduce the diameter of metal wire under elongation 
by drawing. It has been found that a drawing die 
which is common in the wire manufacturing in- 
dustry makes an excellent sealing element in a 

io vacuum apparatus of the feed-through type. As is 
well-known, the drawing die has a feed-through 
aperture with a diameter that is smaller than the 
outside diameter of the wire to be fed through so 
that excellent sealing is obtained. If such a drawing 

rs die is inserted in a holder at least a part of which is 
inserted in a gastight way in a partition wall, the 
drawing die itself and the holder furthermore acting 
together in sealing relation, an extremely well func- 
tioning feed-through element will be obtained. 

20 In particular, the feed-through element accord- 

ing to the invention is provided with a drawing die 
which causes a reduction not exceeding 2 %. 

By reduction is in this case understood the 
quotient 

25 

of1g. d 2 - final d 2 x TOO 
orig. 

As regards the desired sealing action of the draw- 
30 ing die applied, it has been found that a reduction 
not exceeding 2 % generally suffices ; in practice, 
a reduction of approximately 1 % is also highly 
satisfactory. 

Surprisingly, when applying the feed-through 

35 elements according to the invention it was found 
that the utilization of such drawing dies as feed- 
through element offers considerable advantages as 
to the quality of certain treated products. In the 
case in which by means of a vacuum method a 

40 metal layer such as aluminium is applied, for in- 
stance, the layer applied is present on the wire 
material in the form of a crystalline aluminium layer 
containing a great many pores. 

It has been found that if a feed-through ele- 

45 ment in the form of a drawing die is inserted at the 
end of the vacuum apparatus, there where the wire 
material leaves the apparatus, this drawing die will 
give evidence of a viensifying action on the freshly 
deposited aluminium metal. The pores present are 

50 shut as it were by the drawing die, which will cause 
the final wire material to present a higher resis- 
tance to corrosion during use. In particular, sealing 
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material is inserted between the drawing die and 
the holder in the feed-through element according to 
the invention. A suitable form of sealsing material is 
an 0-ring, for instance. Advantageously, the holder 
of the drawing die of the feed-through element 
according to the invention can be inserted in a 
partition wall of a vacuum apparatus so that it can 
be detached. This way, it can be arranged that 
when changing from one wire type to another wire 
type, the change being small, it is possible to 
simply place another drawing die inside the holder. 
The detachabiiity of the holder also 'allows a com- 
plete holder exchange in the case of great changes 
requiring a drawing die of another size. 

The invention is also embodied in an apparatus 
for the treatment in vacuum of wire-shaped ma- 
terial, the material to be treated being continuously 
fed through the apparatus and the apparatus at 
least consisting of one or more chambers, means 
for feeding the material through, means for gen- 
erating a vacuum and feed-through elements char- 
acterized in that at least part of the feed-through 
elements is formed by the feed-through element 
according to the invention. 

In general, at least the feed-through element at 
the entry of the apparatus and at the exit of the 
apparatus will be formed by a feed-through ele- 
ment according to the invention. The feed-through 
elements in the partition walls between any cham- 
bers can also be formed by the feed-through ele- 
ment according to the invention ; this is not neces- 
sary, however. The demands made upon the feed- 
through elements between the different chambers 
as to sealing action are less high because in this 
case there is a far smaller difference in pressure. 

Finally, the invention relates to wire material 
provided with a metal covering layer which has 
been applied by means of a vacuum process. 
According to the invention, this wire material is 
characterized in that the vacuum process is carried 
out in the apparatus wherein at least part of the 
feed-through elements is formed by the feed- 
through element according to the invention and 
wherein particularly the feed-through element at the 
end of the apparatus, where the wire-shaped ma- 
terial leaves the apparatus, is formed by a feed- 
through element according to the invention. As 
indicated hereinbefore, such a feed-through ele- 
ment has a special effect in the case in which a 
metal layer is applied to wire-shaped material by 
means of a vacuum treatment. The presence of a 
feed-through element wherein at least a drawing 
die is inserted causes the pores present in the 
metal layer to be closed thus having a very positive 
effect on the corrosion resistance of the material. 

The invention will hereinafter be illustrated with 
reference to the drawing, wherein 



Figure 1 shows a schematic section through 
an apparatus for carrying out a vacuum treatment 
and wherein one or more feed-through elements 
according to the invention have been inserted. 
5 Figure 2 shows a longitudinal section 

through a feed-through element according to the 
invention. 

in figure 1, a vacuum-treatment apparatus for 
wire-shaped material is indicated with general ref- 
io erence number 1. In this case, the apparatus con- 
sists of several chambers 2, 3, 4, 5 and 6. Feed- 
through elements 7 and 12 have been inserted at 
the beginning and end of the apparatus whilst there 
are also feed-through elements 8 up to and includ- 
es ing 11 between different chambers. 

Each one of the chambers is connected to a 
vacuum source via an exit 13, 14, 15, 16 and 17. 
Generally, a so-called rough vacuum will be pro- 
vided for instance in chambers 2 and 6 via connec- 
20 tions 13 and 17, which is obtained by a pump with 
a very high pumping capacity creating a relatively 
low vacuum. The chamber 3 up to and including 5 
are connected via their respective exits 14 up to 
and including 16 to vacuum sources that can cre- 
25 ate a high vacuum. In the apparatus herein de- 
scribed, at least the feed-through elements 7 and 
12 will be formed by a feed-through element ac- 
cording to the invention ; the feed-through ele- 
ments indicated with 8, 9, 10 and 11 may be 
30 formed by other feed-through elements although 
the feed-through elements according to the inven- 
tion can be utilized. 

Figure 2 shows a drawing on an enlarged scale 
of a feed-through element according to the inven- 
ts tion. The core of the feed-through element is the 
drawing die 20 that is inserted in a holder com- 
posed of 2 parts 21 and 22. The drawing die is 
retained between the holder parts 21 and 22 and is 
connected in a sealing way to the holder by means 
40 of 0-ring 23. Either part 21 or part 22 of the holder 
can be connected in a gastight way to a partition 
wall of the apparatus. As indicated hereinbefore, 
this gastight connection is advantageously detacha- 
ble so that it is possible not only to replace or to 
45 exchange the drawing die in the same holder but 
also to replace the complete holder by a holder 
which allows to fit a drawing die of another size. 



so Claims 

1. Feed-through element for application in a 
vacuum aparatus for the continuous feeding 
through of wire-shaped material to be treated at 
55 least made up of a casing and a sealing element 
set up therein that is in contact with the surface of 
the wire-shaped material during feeding through, 
characterized in that the sealing element is formed 
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by a drawing die (20) and in that the casing is* 
formed by a holder (21 ; 22)' for the drawing die 
(20), at least a part of the holder (21 ; 22) being 
connected in a gastight way to a partition wall of 
the vacuum apparatus (1) and in that the drawing 5 
die (20) and the holder (21 ; 22) act together in 
sealing relation. 

2. Feed-through element according to claim 1, 
characterized in that the drawing die (20) causes a 
reduction not exceeding 2 %. ™ 

3. Feed-through element according to claim 1 
and 2, characterized in that sealing material (23) is 
inserted between the drawing die (20) and the 
holder (21 . 22). 

4. Feed-through element according to claims 1 75 
- 3, characterized in that the holder (21 ; 22) can 

be inserted in a partition wall of a vacuum appara- 
tus (1 ) so that it can be detached. 

5. Apparatus for the treatment in vacuum of 
wire-shaped material, the material to be treated 20 
being continuously fed through the apparatus and 

the apparatus at least consisting of one or more 
chambers, means for feeding the material through, 
means for generating a vacuum and feed-through 
elements, characterized in that at least part of the 25 
feed-through elements is formed by the feed- 
through element according to one or more of 
claims 1-4. 

6. Wire material provided with a metal covering 
layer which has been applied by means of a vacu- 30 
um process, characterized .in that the vacuum pro- 
cess is carried out in the apparatus according to 
claim 5 wherein a feed-through element according 

to the invention has been provided at least there 
where the wire leaves the apparatus. 35 
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